Am. J. Physiol. 229(5): 1234-1236. 1975 .-Biochemical pathways which are involved in energy metabolism were examined in the kidney of heat;acclimated hamsters. It was found that heat acclimation caused 47 y0 reduction in glucose-6-phosphatase (Glc-6-Pase) activity and 40% lower rate of gluconeogenesis. No changes were found in the activity of hexokinase, glucose-6-phosphate dehydrogenase, pyruvate kinase, lactic dehydrogenase, or in kidney glycogen content. Isolated kidney mitochondria of heat-acclimated hamsters utilized 15 yO less oxygen than that of controls, but no differences were found in the P/O ratio. Determi nation of the content of some cytochromes showed a significant reduction in cytochromes c + cl, but no difference was found in the content of cytochromes a, a3, and b. These results suggest that the kidney plays a role in the reduction process of heat acclimation.
of energy metabolism during the heat acclimation; kidney metabolism; gluconeogenesis HEAT-ACCLIMATED ANIMALS are able to withstand a hot environment, partly because they reduce their metabolic heat production.
Previous data have shown that a lower metabolic rate is achieved by reducing energy-producing reactions (2). Heat production by the intact animal is a summated result of the heat produced by the various organs. Changes in certa in metabolic pathways phosphoryla tion, ca rbohydrate metabol such ism, as oxidative and fat metabolism have been previously recorded in liver and brown adipose tissue of heat-acclimated hamsters (2, 3, 5, 9, 10, 22) . It was shown that the respiratory rates of isolated liver mitochondria with succinate or glutamate as substrates were reduced by 31 o/u in the heat-exposed hamsters. In addition, the levels of cytochrome ~3, (1, c + cl, and 6 were also lower (2, 3, 5). Reduced activity of liver glucose-6-phosphatase (Glc-6-Pase) and higher levels of liver glycogen were also described offering another control system for a decreased heat output (9, 10). Observations on brown adipose tissue of heat-acclimated hamsters show reduced respiratory rate in tissue slices, using a-glycerophosphate as a substrate. A similar pattern was found in the activity of respiratory enzymes of isolated mitochondria (22) . Tissues other than liver and brown fat may also participate in the reduction of total body heat production. Since kidney was found to be responsible for 8 7c of the total oxygen consumption in men and dogs (11, 19, 23 
RESULTS

Measurements
of the activity of five enzymes involved in carbohydrate metabolism (Table  1) show that only that of glucose-6-phosphatase is reduced by 47 % in the heatacclimated animals. Similar reduction is also found in the rate of gluconeogenesis in kidney slices of heat-acclimated hamsters, in both fed and fasted animals. There is no statistical difference between fed and fasted animals in each group. The glycogen content of the kidney is similar in both the control and heat-acclimated animals. wmx 2. State 3 res/Cration, P:O ratio, and concentration of cytochromes in kidney mitochondria Szepesi et al. (27) show that higher levels of some gluconeogenetic enzymes are associated with a low-carbohydrate diet. Our data suggest that gluconeogenesis in kidney is not affected by 24 h of fasting, whereas liver is markedly influenced by this condition (8). Glycogen content in the kidney of heat-acclimated and control animals is low, and no differences were found between these two groups. No satisfactory comparison can thus be drawn between the values which have been found for kidney with those of the liver. This polymer, which is known to be a storage of carbohydrates in the liver, may have only minor significance in the kidney. The results obtained from mitochondria show reduced energy metabolism in the kidney of heat-acclimated hamsters. The reduction of 02 consumption in liver slices of heat-acclimated animals was twice that of kidney slices using succinate or glutamate as substrates (5). Therefore, it seems that liver tissue of such animals is more effective than kidney in lowering metabolic heat production. Results obtained from experiments with mitochondria of brown adipose tissue of heat acclimated hamsters are not comparable to those of liver or kidney due to the case of different substrates and to lack of response with succinate (22). Cytochrome c + cl content was found to be significantly lower in kidney mitochondria of heat-acclimated animals as compared with controls. The reduction was 27 %, the same as in liver (3). On the other hand, while a marked reduction in the content of a, a3, and b was found in liver mitochondria of heat-exposed hamsters (3), there was no significant change in the kidney. In addition, while cytochromes c + cl levels in liver and kidney mitochondria of 
